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Description 

The present invention relates to a nozzle touch 
apparatus in an injection molding machine. 

An injection molding machine is arranged to' 
inject molten resin from an injection unit into a 
cavity defined by two mold halves respectively 
mounted on stationary and movable platens of a 
mold clamping unit, to thereby produce a molded 
product. To prevent leakage of the thus injected 
resin between a nozzle of the injection unit and a 
sprue bushing of the stationary mold half of the 
mold clamping unit, the nozzle is arranged to be in 
urged contact with the sprue bushing with a pre- 
determined nozzle touch force. Further, mainten- 
ance of the injection unit is carried out, with the 
injection unit separated from the mold clamping 
unit. To this end, generally, the injection molding 
machine comprises a nozzle touch apparatus which 
operates to move the whole of the injection unit in 
the directions toward and away from the mold 
clamping unit. 

A typical nozzle touch apparatus comprises an 
urging member which is driven by a hydraulic 
cylinder or an induction motor so as to be moved 
in the directions toward and away from the mold 
clamping unit. The urging member operates to 
urge the injection unit through a spring mounted on 
the urging member so as to move the injection unit 
toward the mold clamping unit, and arrival of the 
urging member to its moving position wherein the 
spring is compressed by a predetermined amount 
to produce a predetermined nozzle touch force is 
detected by a limit switch, a proximity switch or the 
like. JP-A-62 207 620 discloses such a typical 
nozzle touch apparatus, wherein the motor is con- 
trolled by sensors detecting the position of a mov- 
ing plate. That is, an adjustment of the nozzle 
touch force is effected by adjusting a position at 
which the detection switch is to be located. Accord- 
ingly, a difficulty is encountered in adjusting the 
nozzle touch force, in particular, during execution 
of an injection molding cycle. As a result, the 
resultant nozzle touch force may be excessive in 
magnitude. In this case, when a mold-opening state 
wherein no urging force is applied from a movable 
mold half to a stationary mold half in the direction 
opposite to that of the nozzle touch force is 
achieved, the stationary mold half 101, in particular, 
a hollowed and thin type of mold half such as a hot 
runner type of mold, and clampers 102 employed 
for mounting the stationary mold half onto the 
stationary platen are liable to be deformed, as 
shown in Fig. 3. 

The object of the present invention is to pro- 
vide a nozzle touch apparatus in an injection mold- 
ing machine, which is capable of automatically 
variably adjusting a nozzle touch force with ad- 



vancement of an injection molding cycle. 

According to the present invention there is 
provided a nozzle touch apparatus for use in an 
injection molding machine having a mold clamping 
5 unit, and an injection unit arranged to be movable 
towards and away from the mold clamping unit, 
comprising: 

a transfer section having a motor serving as a 
driving source, and means for generating a nozzle 
w touch force from the motor, for moving the injection 
unit towards and away from the mold clamping unit 
and for generating the nozzle, touch force; and 

a control section for controlling drive of the 
motor; 

75 the control section being characterised by: 

a detecting section for detecting an actual noz- 
zle touch force; 

a setting section for variably setting a predeter- 
mined nozzle touch force; and 

20 the control section being operable to control 

drive of the motor, which is a servomotor, in de- 
pendence on a deviation between the actuaj nozzle 
touch force detected by the detecting section, and 
the predetermined nozzle touch force set by the 

25 setting section. 

As explained above, according to the present 
invention, since the drive of the servomotor is con- 
trolled in dependence on the deviation between the 
actual nozzle touch force and the predetermined 

30 nozzle touch force which is set variably so as to 
move the injection unit toward and away from the 
mold clamping unit to thereby produce the nozzle 
touch force, this nozzle touch force is automatically 
variably controllable, in a multi-stage fashion, for 

35 instance, with the advancement of the injection 
molding cycle, so that the nozzle touch force dur- 
ing a mold opening process is optimized, to there- 
by prevent deformation of a stationary mold half 
and of clampers employed for mounting the sta- 

40 tionary mold half onto a stationary platen, which 
deformation would be otherwise liable to occur 
during the mold opening. 

Brief Description of the Drawings 

45 

Fig. 1 is a schematic view showing a nozzle 
touch apparatus according to an embodiment of 
the present invention, and its peripheral ele- 
ments: 

50 Fig. 2 is a schematic view showing an injection 
molding machine which is equipped with the 
nozzle touch apparatus of Fig. 1; and 
Fig. 3 is a schematic view showing a stationary 
mold half and clampers of a conventional nozzle 
55 touch apparatus, which are deformed during a 
mold opening process. 
Referring to Figs. 1 and 2, an injection molding 
machine 1, equipped with a nozzle touch apparatus 
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according to an embodiment of the present inven- 
tion, comprises a machine frame 2 on which a 
mold clamping unit 3 and an injection unit 4 are 
mounted in a facing relation. The injection unit 4 is 
arranged to be movable toward and away from a 
stationary platen 30 of the mold clamping unit 3, 
and a nozzle 42 mounted on a tip end of a cylinder 
assembly 41 of the injection unit 4 is arranged for 
urged contact with an opposed end surface of a 
stationary mold half (not shown) mounted on the 
stationary platen 30. 

The nozzle touch apparatus 5 for driving the 
injection unit 4 toward and away from the mold 
clamping unit 3 and for generating a predetermined 
nozzle touch force comprises a transfer section 50 
which is disposed between the machine frame 2 
and the injection unit 4 for reciprocating the injec- 
tion unit 4. In the transfer section 50, a ball screw 
52 is operatively coupled through a gear train 53 
consisting of two gears to an output shaft of a 
servomotor 51 serving as a driving source, and is 
supported by the machine frame 2 through appro- 
priate means, not shown, in a manner rotatable but 
axially immovable. Threadedly engaged with the 
ball screw 52 is a ball nut 54 having an end surface 
thereof at its side close to the mold clamping unit, 
to which surface two guide rods 55 are fixed in a 
manner movable in unison with the ball nut 54. 
These guide rods 55 extend toward the mold 
clamping unit 3, and pass through two through 
holes 43a, axially formed in an extension portion 43 
which is fixed to an extruder base 40 of the injec- 
tion unit 4 for movement in unison with the extruder 
base, respectively, and are further provided at their 
ends at the side facing the mold clamping unit with 
stoppers 55a. Moreover, each of the guide rods 55 
is fitted thereon with a spring 56, which is disposed 
between opposed surfaces of the ball nut 54 and 
the extruder base extension portion 43, for generat- 
ing a nozzle touch force. 

The nozzle touch apparatus 5 is further pro- 
vided with a control section 60 for controlling the 
drive of the servomotor 51 of the transfer section 
50. The control section 60 includes a pressure 
sensor for detecting an actual nozzle touch force, 
preferably, a strain gauge 61 which is mounted on 
a side surface of the extruder base extension por- 
tion 43, so as to detect an amount of axial de- 
formation of the extension portion 43 in a nozzle 
touch state, indicative of the actual nozzle touch 
force. In the control section 60, the strain gauge 61 
has an output terminal connected to an input termi- 
nal of a strain gauge amplifier 62 which has an 
output terminal connected to a first input terminal 
of a servo circuit 63. A second input terminal of the 
servo circuit 63 is connected to a control unit which 
has means for variably setting a predetermined 
nozzle touch force, so as to serve as a setting 



section of the nozzle touch apparatus 5, preferably, 
to a numerical control unit which has a manual data 
input device 65 and operates to control the drive of 
the injection molding machine 1. Further, the servo 
5 circuit 63 has an output terminal connected to the 
servomotor 51 of the transfer section 50. 

In the following, operation of the nozzle touch 
apparatus 5 constructed as mentioned above will 
be explained. 

70 Prior to start of an injection molding cycle, an 

operator calibrates an output level of the strain 
gauge 61, and operates the manual data input 
device 65 to set values of the predetermined noz- 
zle touch force respectively associated with mold 

75 opening and mold closing processes. In response 
to the setting operation, the numerical control unit 
64 causes a memory device (not shown) thereof to 
store these values at its predetermined memory 
regions. The value of the predetermined nozzle 

20 touch force associated with the mold opening pro- 
cess is set to a small value (100 kg/cm 2 ) which is 
less than the value (300 kg/cm 2 ) associated with 
the mold closing process, to prevent, even in the 
mold opening process, deformation of the station- 

25 ary mold half (not shown) and of clampers (not 
shown) employed for mounting the stationary mold 
half onto the stationary platen 30. " 

When the numerical control unit 64 reads out a 
nozzle touch start command or a mold closing 

30 command from a control program, it reads out the 
value of 300 kg/cm 2 for the predetermined nozzle 
touch force associated with the mold closing pro- 
cess, and then supplies the second input terminal 
of the servo circuit 63 with an electrical signal 

35 whose level corresponds to the same value. At this 
time, an electrical signal, applied from the strain 
gauge 61 to the first input terminal of the servo 
circuit 63 through the strain gauge amplifier 62, has 
its level which is small in magnitude and cor- 

40 responds to the nozzle touch force of 0 kg/cm 2 
associated with a condition in which a nozzle touch 
state is released or that of 100 kg/cm 2 associated 
with the mold opening process. As a result, the 
servo circuit 63 operates to cause a driving current 

45 to flow through the servomotor 51, which corre- 
sponds in magnitude to the deviation between the 
electrical signal levels appearing at its first and 
second input terminals, to thereby rotate the ser- 
vomotor 51 in the forward direction. With this motor 

50 rotation, the ball screw 52 rotates forwardly through 
the gear train 53, so that the ball nut 54, threadedly 
engaged with the ball screw, and the guide rods 55 
are moved toward the mold clamping unit 3. As a 
consequence, the extruder base extension portion 

55 43, which is coupled to the ball nut 54 through the 
guide rods 55 and the spring 56, and hence the 
injection unit 4 are forwardly moved toward the 
mold clamping unit 3. 
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Thereafter, the nozzle 42 of the injection unit 4 
is brought into contact with the opposed end sur- 
face of the stationary mold half of the mold clamp- 
ing unit 3, so that the forward movement of the 
injection unit 4 and the extruder base extension 
portion 43 is prevented. Whereupon the servomotor 
51 is further rotated in the forward direction, and 
the guide rods 55 are moved forwardly, with the 
springs 56 gradually compressed. As a result, an 
axially exerting force produced by the compressed 
springs 56 is applied to the extension portion 43 to 
cause a slight compressive deformation of the 
same portion. Also, the axial force is applied to the 
nozzle 42 through the extension portion 43 and the 
cylinder assembly 41 so as to generate a nozzle 
touch force. During this time period, an electrical 
signal, corresponding to the axial force of the 
springs 56 and an amount of axial deformation of 
the extension portion 43 and indicative of an actual 
nozzle touch force, is supplied from the strain 
gauge 61 through the strain gauge amplifier 62 to 
the first input terminal of the servo circuit 63. The 
servo circuit 63 operates to control the drive of the 
servomotor 51 in a feedback manner in depen- 
dence on the deviation between the electrical sig- 
nal levels appearing at its first and second input 
terminals and indicative of the actual nozzle touch 
force and the predetermined nozzle touch force 
associated with the mold closing process, respec- 
tively, so that the same deviation is brought to "0". 
Thereafter, each of the springs 56 is compressed 
by a predetermined amount, and the actual nozzle 
touch force is brought in consistency with the pre- 
determined nozzle touch force of 300 kg/cm 2 . At 
that time and thereafter, the servo circuit 63 con- 
trols the drive of the servomotor 51 in such a 
manner that the actual nozzle touch force is kept 
maintained at the predetermined nozzle touch 
force, that is, the compressed state of the springs 
56 is kept unchanged. Under these conditions, mol- 
ten resin is injected from the injection unit 4 into a 
cavity defined by the stationary and movable mold 
halves (not shown) of the mold clamping unit 3 in a 
conventional manner, and then hold and cooling 
processes are entered. 

Thereafter, when the numerical control unit 64 
reads out a mold opening command from the con- 
trol program, it reads out the value of 100 kg/cm 2 
for the predetermined nozzle touch force asso- 
ciated with mold opening process from its memory 
device, and supplies the second input terminal of 
the servo circuit 63 with an electrical signal whose 
level corresponds to the same value. At this time, 
the first input terminal of the servo circuit 63 is 
supplied with the electrical signal which is high in 
level corresponding to the value of 300 kg/cm 2 for 
the predetermined nozzle touch force associated 
with the mold closing process. As a consequence, 



the servo circuit 63 operates to rotate the ser- 
vomotor 51 in the reverse direction in dependence 
on the deviation between these electrical signal 
levels. With this motor rotation, the injection unit 4 
5 is gradually moved back in the direction away from 
the mold clamping unit 3 from a nozzle touch 
position in the mold closing process, and hence the 
compressed amount of the springs 56 is gradually 
decreased. As a consequence, the amount of axial 

10 deformation of the extruder base extension portion 
43 is gradually decreased, and thus the electrical 
signal, applied to the first input terminal of the 
servo circuit 63 and indicative of the actual nozzle 
touch force, is gradually decreased in level. There- 

75 after, the actual nozzle touch force is brought into 
consistency with the predetermined nozzle touch 
force of 100 kg/cm 2 in the mold opening process. 
At that time and thereafter, the actual nozzle touch 
force is maintained at the predetermined nozzle 

20 touch force for the mold opening. Under these 
conditions, the mold opening process is carried 
out, so that the movable mold half mounted on the 
movable platen of the mold clamping unit 3 is 
moved away from the stationary mold half. As a 

25 result, the urging force applied from the movable 
mold half onto the stationary mold half is elimi- 
nated. However, since the nozzle touch force is 
reduced beforehand, no substantial deformation is 
found in the stationary mold half and in clampers 

30 (not shown) employed for mounting the stationary 
mold half onto the stationary platen 30, even in the 
case of employing a hollowed and thin type of 
mold such as a hot runner type of mold. 

As mentioned above, the nozzle touch force is 

35 controlled in a two-step fashion during the execu- 
tion of one injection molding cycle. Whereupon the 
injection molding cycle is repetitively performed, 
while the nozzle touch force is adjusted to different 
values between the mold closing process and the 

40 mold opening process. 

Thereafter, when the numerical control unit 64 
reads out a nozzle-touch-state releasing command 
from the control program upon completion of the 
injection molding cycle, for instance, it operates, on 

45 one hand, to release the aforesaid pressure feed- 
back control mode, and, on the other hand, causes 
the servomotor 51 to rotate in the reverse direction 
through the servo circuit 63, so that the injection 
unit 4 is moved away from the mold clamping unit 

50 3 from the nozzle touch position in the mold open- 
ing process. The drive of the servomotor 51 and 
hence the retreat movement of the injection unit 4 
are stopped when the arrival of the injection unit 4 
to a predetermined retreat movement end position 

55 is detected by an-injection-unit-moving-position de- 
tecting means such as a limit switch (not shown) 
which is disposed at a location separated from the 
mold clamping unit 3 by a predetermined distance 
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toward the injection unit 4. 

The present invention is not limited to the 
aforementioned embodiment, and various modifica- 
tions thereof may be made. For instance, although 
the values of the predetermined nozzle touch force 
for mold closing and mold opening are set by 
means of the manual data input device in the 
foregoing embodiment, these values may be stated 
beforehand in the control program for the numeri- 
cal control unit, so as to be read by the numerical 
control unit from the control program upon start of 
the mold closing and mold opening processes. 
Further, a sprue break operation may be effected 
immediately after the injection process is com- 
pleted. In this case, it is enough to move the 
injection unit back by a sprue break amount after 
the pressure feedback control mode of the control 
section of the nozzle touch apparatus is released at 
the time the sprue break is started, as in the case 
of the aforementioned nozzle-touch-state releasing 
command being read out. Moreover, in the fore- 
going embodiment, the arrival of the injection unit 
to its retreat movement end position is detected by 
the use of the limit switch when the pressure 
feedback control mode is released. Alternatively, 
the injection unit may be moved to its retreat 
movement end position by arranging the servo 
circuit of the nozzle touch apparatus so as to effect 
a conventional position control on the basis of a 
target position signal supplied from the numerical 
control unit and indicative of the retreat movement 
end position of the injection unit and a signal 
supplied from a position detector which is further 
mounted on the servomotor of the nozzle touch 
apparatus and indicative of an actual position. 

Claims 

1. A nozzle touch apparatus (5) for use in an 
injection molding machine having a mold 
clamping unit (3), and an injection unit (4) 
arranged to be movable towards and away 
from. the mold clamping unit (3), comprising: 

a transfer section (50) having a motor (51) 
serving as a driving source, and means (56) for 
generating a nozzle touch force from the motor 
(51), for moving the injection unit (4) towards 
and away from the mold clamping unit (3) and 
for generating the nozzle touch force; and 

a control section (60) for controlling drive 
of the motor (8); 

the control section (60) being characteris- 
ed by: 

a detecting section (61 ,62) for detecting an 
actual nozzle touch force; 

a setting section (64,65) for variably setting 
a predetermined nozzle touch force; and 

the control section (60) being operable to 



control drive of the motor (8), which is a ser- 
vomotor, in dependence on a deviation be- 
tween the actual nozzle touch force detected 
by the detecting section (61,62), and the pre- 
5 determined nozzle touch force set by the set- 

ting section (64,65). 

2. A nozzle touch apparatus according to claim 1 , 
wherein said predetermined nozzle touch force 

70 associated with a mold opening process of the 

injection molding machine is set to a value 
less than a value of said predetermined nozzle 
touch force associated with a mold closing 
process. 

75 

3. A nozzle touch apparatus according to claim 1 
or 2, wherein said transfer section (50) in- 
cludes an urging member (54) arranged to be 
movable axial ly of the injection unit (4) with 

20 rotation of said servomotor (51), and a spring 

(56) which serves as said nozzle touch force 
generating means and is disposed between 
said urging member (54) and the injection unit. 

25 4. A nozzle touch apparatus according to claim 3, 
wherein the injection unit (4) has an extension 
portion (43) arranged to be movable in unison 
therewith and having a hole (43a) formed in the 
injection unit (4) axrally of the same unit, said 

30 transfer section (50) including a ball screw (52) 

supported to be rotatable but axially immov- 
able, a bail nut (54) threadedly engaged with 
said ball screw, and a rod (55) arranged mov- 
able in unison with said ball nut (54) and 

35 extending through said hole (43a), said ball nut 

(54) cooperating with said rod (55) to form said 
urging member and said spring (56) being 
fitted on said rod (55) and disposed between 
said extension portion (43) and said ball nut 

AO (54). 

5. A nozzle touch apparatus according to any 
preceding claim, wherein said detecting sec- 
tion includes a pressure sensor (61) which is 
45 provided on a portion of the injection unit (4) 

whose deformation corresponds in magnitude 
to said actual nozzle touch force. 

Patentanspruche 

50 

1. Dusenberuhrungsvorrichtung (5) fur die Ver- 
wendung in einer EinspritzgieBmaschine mit 
einer Formspanneinheit (3) und einer Einspritz- 
einheit (4), die so angeordnet ist, daB sie zu 
55 der Formspanneinheit (3) hin und von dieser 

weg bewegbar ist, umfassend 
einen Ubertragungsabschnitt (50) mit einem als 
Antriebsquelle dienenden Motor (51) und einer 
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Einrichtung (56) fur die Erzeugung einer Du- 
senberuhrungskraft vom Motor (51) her sowie 
fur die Bewegung der Einspritzeinheit (4) zu 
der Formspanneinheit (3) hin und von dieser 
weg und fur die Erzeugung der Dusenberuh- 
rungskraft, 

und einen Steuerabschnitt (60) fur die Steue- 
rung des Antriebs des Motors (8), 
wobei der Steuerabschnitt (60) dadurch ge- 
kennzeichnet ist, 

dafi ein Detektierabschnitt (61,62) fur die Er- 
mittlung einer tatsachlichen Dusenberuhrungs- 
kraft vorgesehen ist, 

daB ein Einstellabschnitt (64,65) zur verander- 
baren Einstellung einer bestimmten Dusenber- 
uhrungskraft vorgesehen ist 
und daB der Steuerabschnitt (60) derart be- 
treibbar ist, 

dafi der Antrieb des durch einen Servomotor 
gebildeten Motors (8) in Abhangigkeit von ei- 
ner Abweichung zwischen der durch den De- 
tektierabschnitt (61 ,62) ermittelten tatsachli- 
chen Dusenberuhrungskraft und der durch den 
Einstellabschnitt (64,65) eingestellten bestimm- 
ten Dusenberuhrungskraft gesteuert wird. 

2. DOsenberuhrungsvorrichtung nach Anspruch 1, 
wobei die einem FormSffnungsprozeB der Ein- 
spritzgieBmaschine zugehorige bestimmte Du- 
senberuhrungskraft auf einen geringeren Wert 
als einen Wert der einem FormschlieBungspro- 
zeB zugehorigen bestimmten Dusenberuh- 
.rungskraft eingestellt ist. 

3. DOsenberuhrungsvorrichtung nach Anspruch 1 
Oder 2, wobei der Obertragungsabschnitt (50) 
ein Druckteil (54), welches so angeordnet ist, 
daB es bei Drehung des Servomotors (51) in 
axialer Richtung der Einspritzeinheit (4) ver- 
schiebbar ist, und eine Feder (56) aufweist, die 
als Dusenberuhrungskraft- 
Erzeugungseinrichtung dient und die zwischen 
dem betreffenden Druckteil (54) und der Ein- 
spritzeinheit angeordnet ist. 

4. DOsenberuhrungsvorrichtung nach Anspruch 3, 
wobei die Einspritzeinheit (4) einen Verlange- 
rungsteil (43) hat, der so angeordnet ist, daB er 
in Ubereinstimmung mit der betreffenden Ein- 
heit bewegbar ist, und der ein in der Einspritz- 
einheit (4) axial zu dieser verlaufendes Loch 
(43a) aufweist, 

wobei der Obertragungsabschnitt (50) eine Ku- 
gelschraube (52) aufweist, die so getragen ist, 
daB sie drehbar, jedoch axial unbeweglich ist, 
wobei eine Kugelmutter (54) mit der genannten 
Kugelschraube gewindemaBig in Eingriff steht, 
wobei ein Stab (55) so angeordnet ist, daB er 



in Obereinstimmung mit der genannten Kugel- 
mutter (54) bewegbar ist und durch das ge- 
nannte Loch (43a) hindurch verlauft, 
wobei die genannte Kugelmutter (54) mit dem 

5 genannten Stab (55) unter Bildung des ge- 

nannten Druckteiles zusammenwirkt und wobei 
die genannte Feder (56) an dem betreffenden 
Stab (55) angebracht ist und zwischen dem 
Verlangerungsteil (43) und der Kugelmutter 

10 (54) angeordnet ist. 

5. DOsenberuhrungsvorrichtung nach irgendei- 
nem vorhergehenden Anspruch, wobei der De- 
tektierabschnitt einen Drucksensor (61) enthalt, 
75 der an einem Teil der Einspritzeinheit (4) vor- 

gesehen ist, dessen Deformation in der GroBe 
der tatsachlichen Dusenberuhrungskraft ent- 
spricht. 

20 Revendlcations 

1. Un dispositif de contact de tuyere (5) utilisable 
dans une machine de moulage par injection 
prgsentant une unite* de serrage de moule (3) 

25 et une unite d'injection (4) montee pour se 

dSplacer en va-et-vient par rapport a Tunite* de 
serrage de moule (3), comprenant : 
une section de transfert (50) presentant un 
moteur (51) servant de source d'entratnement, 

30 et des moyens (56) pour generer une force de 

contact de tuyere a partir du moteur (51) afin 
de deplacer I'unite d'injection (4) en va-et-vient 
par rapport a I'unite de serrage de moule (3) et 
de generer la force de contact de tuyere ; et 

35 une section de commande (60) pour controler 

I'entratnement du moteur (8) ; 
la section de commande (60) §tant caracteri- 
see par : 

une section de detection (61 , 62) pour detecter 
40 une force reelle de contact de tuyere ; 

une section de reglage (64, 65) pour regler de 
maniere variable une force pr6d6terminee de 
contact de tuyere ; et 

la section de commande (60) etant actionnable 
45 pour controler I'entratnement du moteur (8), 

qui est un servomoteur, en dSpendance d'un 
ecart entre la force reelle de contact de tuyere 
detectee par la section de detection (61, 62), 
et la force predeterminee de contact de tuyere 
so reglee par la section de reglage (64, 65). 

2. Un dispositif de contact de tuyere seion la 
revendication 1 , dans lequel ladite force prede- 
terminee de contact de tuyere associee a un 

55 processus d'ouverture du moule de la machine 

de moulage par injection est reglee a une 
valeur inferieure a une valeur de ladite force 
predeterminee de contact de tuyere associee 
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a un processus de fermeture du moule. 

Un dispositif de contact de tuyere selon la 
revendication 1 ou 2, dans lequel ladite section 
de transfert (50) comprend un organe de solli- 5 
citation (54) pr6vu pour se deplacer axialement 
par rapport a I'unite d'injection (4) avec la 
rotation dudit servomoteur (51), et un ressort 
(56) qui sert en tant que moyen de generation 
de la force de contact de tuyere et est dispose w 
entre ledit organe de sollicitation (54) et I'unite 
d'injection. 

Un dispositif de contact de tuyere selon la 
revendication 3, dans lequel I'unite* d'injection 75 
(4) presente une partie de prolongement (43) 
pre\ue pour se deplacer en liaison avec elle et 
presentant un trou (43a) forme dans I'unite 
d'injection (4) axialement par rapport a la 
meme unite, ladite section de transfert (50) 20 
comprenant une vis a billes (52) portee pour 
pouvoir tourner mais axialement immobile, un 
ecrou a billes (54) visse sur ladite vis a billes, 
et une tige (55) preVue pour se deplacer en 
meme temps que ledit ecrou a billes (54) et 25 
s'£tendant k travers ledit trou (43a), ledit 6crou 
a billes (54) cooperant avec ladite tige (55) 
pour constituer ledit organe de sollicitation, et 
ledit ressort (56) etant monte sur ladite tige 
(55) et dispose entre ladite partie de prolonge- 30 
ment (43) et ledit 6crou k billes (54). 

Un dispositif de contact de tuyere selon une 
quelconque revendication precedente, dans le- 
quel ladite section de detection comprend un 35 
detecteur de pression (61) qui est prevu sur 
une partie de I'unite* d'injection (4) et dont la 
deformation correspond en grandeur a ladite 
force reelle de contact de la tuyere. 
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